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1020030034168 mX[: 2003/7/1 

Pl^ggig] 20 3 29,000 §1 
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0 3 OS! 
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1020030034168 #^ «J*>: 2003/7/1 

^-^^r alS^l s)^- 7l#ofl ^-tb ^l^Ji^^S(delay locked 

loop, DLLH *MI*lfe 3l*]iEl 7j[o] DLL(register control led DLLH 

91^. 1^£r DLL^l 7}4=-s\. s.co] - N >^ n it_delay ' 2\ N^M: 2) rfl ^ 

°H^r N^-i- #^ 7>^s)- 2=^1 ^ ^l^-g- °1 ^-f , 7^5f ^^-ojS. 

4 71-^2)- f^Rr 4°lt^ 7^ «l^^m 7}4-s\- S-EL2] 

(CAS Latency), ^ ^-2] ^l-g-^>^ ^4. 
S. 9 



37-3 



1020030034168 ^^>: 20.03/7/1 

7>#s|- ^F-«ltr *IH *1 <3 ji^ ^{Register controlled delay 

locked loop having acceleration mode} 

£ l£ ^efl7l#<Hl 4= DDR SDRAM ^ sflxl^E^ afloj DLL^ ^ v]-o}o]ol^. 

S. 2^ 7>#3j- S. = # ?y)^ #2fl 7] #4) uj-g- DDR SDRAM ^1 ^liEl DLLS] 

£ 3^r ^7l £. 2$\ slWiEl DLL^ ^ ^iE. 

£ 4^ cfltr 1 ?!^ ^12002-6644351 °ll 7>^ ^wjfl- DDR SDRAM 

2) efl^l^Ei afH DLL^ c^o^ba. 

£ 5^ #7] £ 4^1 efl*li£j DLL^ ^ sM§-§- cH]X\i& 

£ 6£r #7l £ 5^ efl^l^Ei §2 ^2 *1<2 eKis] 5)5. ^-i- aflA^ 

£ 7a 31 S. 7b^ 7}4?S\. ^ S.B.7} ^£.$\±r *f)l *J ^2 tilH^ 

£ 8-& #71 £ 4^ *l<£JfSl ^l^CN >toit_delay)* ^*Rr 'N'M 
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1020030034168 #^ U*}: 2003/7/1 

S. 9^ ^*H°fl *m ^«ltr 31*1^3 *\]o] DLL^ # 



66 : 7>#Sf S..EL ^ ^M^f 
accel_end : 7>^s|- ^IJl 
accel-shift : 7>^s}- 4=1 EH ^H^Jl 



*K£*fl 7l#«fl ^rtb 33 £-5., ^1 ^l^Jl^^H(delay locked 

loop, DLLH1 33 °H, *M1*1^- efl^l^E-l y^6\ DLL(register controlled DLLH] 

A>-g-s|jL 551^, °11 si (error) SM iH=r >™r€- iL^>7] A>-g-^ 7 l£ tr^r 

fKclock skew))°l o-}7fl sq^r-fl, ji^H vfl^ ^ # 

^tr *>7l ^sfl DLL°1 ^1~§-SU 



37-5 



1020030034168 <£x}: 2003/7/1 

<i6> DLL^ 7)^c]] a}j^5\o] £ ^^^(PLLHl til^fl ^(noise)£) 

^ ^ #31 6 1 DDR SDRAM(Double Data Rate Synchronous DRAM)i|- «l^t!r 

*VE*11 "H2.el<>lH A>-g-s]ii <&<Lv\ y zl efl^l^Ei ^1<>) DLL°1 7H V ^^r 

<i?> -^71^ tili^l ^£.£1 4i*HH Q}*]^ *)H DLL-cr- <2}^ m^^r ^} 

*] ?§S. ^ nflolEi &^}ci til^Ely. *1<3# avails. 

<18> £ig i l£r #Hfl7l^o11 4^- DDR SDRAM^ 31*] ^B] *flol DLL^ cfo] 

^ZL^ojcf. DLL^r *fll ^ ^12 (11, 12)3.-^ #^ ifl 

^ #^(fclk, rclk)* a>^4. m oj^ *Wll)^ ^ #^(/CLK)^- ^ 

^^H ^ ^ #^(/CLK)^ ej-o^ oflxK^ ^ #^(CLK)^ #^ ^^Dofl ^71^ ^ 
^ #^(fclk)* ^^H, *112 »Wl2)*r ^ ^ #^(CLK)# ^^H, 

^ ^ #^(CLK)^ eM^ o^ofl ^71^ ifl-^- #§Hrclk)# 

<i 9 > s_ i^. %V2.^Tg ( ^2fl 7 i^oil 4^ DDR SDRAM efl^l^Ei DLL^r, ^ -f-^ 

(rclk)-i- l/M(M^r 3*r°H, °l7HiAl M=8)5. £-^«H *1°1 3.^tf*% #^ 

(fb_div) ^ 7l§ #^(ref)# <^*Rr ^71(13)4, ^ M(fclk)-g- 

3. *Rr *fll ^9l(U)^, ifl^- #^(rclk)^r <tm<L3. f>}±: *\)2 *1<S 5^ (15) 4, 

*1<£ £u|E^ #^(fb_div)* °J^iL^ 2113 ^1<2 ^(16)4, *1]1, XI 2 ^ *ll3 *1 

^51-^(14, 15; 16)^ ^^^>7l ^ 4=|HH e^liEi(22)4, *1<3^cH *fll 

*1°I ^-91(14)2] #^(fclk_dl)^r ^P-g-SH DLL #^ (fclk_dl 1 ^*}7l *lll 
DLL =5l-ol^(i7)S]-, xl^^Al A}2 ^1^ Hl-tl (15)^1 #^(rclk_dl)-ir DLL # 
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1020030034168 <£t\: 2003/7/1 

ej(rclk_dll)-g- ^^\7] A2 DLL JEL^M (18) <4, *fl3 *1<£ e}<?](16)S] 

(fb_dl)^r <$nS>-3. «H -*J*|) #3} ^sL c-Hojel ^JeS] ^ <g ^« aj-^^l fl^ 
*1<3 2-^(19)*]-, *1<£ 5L<1(19)2] #^(fb_fm)4 7l§ #e}(ref)3 wliH^-71 ^ 

* 3R V «1 3271(20)$]-, «15171(20)^ tijii ^ujHI -§-^><^ 41 BH efl^liEi (22)£] 

4) £H *)M*}-7l 41 tl: t)HH ^]<^ 71 (21)1- ^l^t}. 

<20> o)t}, ^7}<i\- ^o] ^^7]^^ eji^A^ ^o] DLL o) ^^o. ^ 

<2i> .cla^ M ^71(13)^ ifl-f #^(rclk)-S- 1/M -Sr^M ^ ^ #S)(CLK)^ M 

*d*fl #^ D >4 ^7lsl^ #^(ref, fb_div)* ^cf. 7 1$ #^(ref) ^ *1<£ 

SH-Ie]^ #^(fb_div)^r aJS. aVtfl 4l-## 7 x v^cf. 

<22> 2,71 ^A], 2.1^^ #^(fb_div)^r ^13 *1 ^^1(16)^1 ^[^^} 

-f-^tl- ^, 2.^(19)* Tl^l^A-l ojl^s] x)<£b£ uY3. s\o] #^^rf. 

<23> *V^, ^l^v HlH7l(20)^ 71^ #§l(ref)^ <^1-^1^- ^1^ 2-^(19)^ #^ 

#^(fb_dm)5l al-oi^i 6\)*}s. *}M7>}51, 4)=H efl^l^ ^1^71(21)^ wlm7l(20) 
^ aliE ^-nHl -g-^H 41 31*1^(22)21 41 BH *)H^7l ^tt 4)HB 

*IH^(SR, SL)# 

<24> zlsIji, 41BB 31*1^(22)^ 41 He *1H^]J:(SR, SLH1 -§-#*M ^i, *\} 2 ^ 
^13 5^(14, 15, 16)# ^*Rr #41 *1 <3 H ^ *}M-£] ^ *l<g ^g^- 

oHol-g- a1^o.s.m| ^2 ^ ^3 *1<£ 2]-ol(l4, 15, 16)<H1 *l<£%=-8: 
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1020030034168 #^ ^^>: 2003/7/1 

. °H, SRCshift right H <?]°lH-i- s)ig 5)1*1^ <a] ^ ^.^0.5. °l-§-^|7l 

JL, SL(shift left)°l <?HH-i- 4i£E efl^l^E^ &-g- 4^0.3. °l-§^lflt}. 
<25> ojJp:, ^l^^o] *j]o^ S-iidg)^ ^ #^(fb_dm)3if 7 1§ #^(ref)# «1 

HSfl i47>^A-] ^- j^o] ^(jitter )# ^ofl x]<^ji^( locking)^ °1 

ifo^Tfl ^jt, olnfl y]^dt *fll 31 z\}2 DLL JELeH^ay, 18)7]- °H ©11- =H ^ ^ 
#§K/CLK) ^ ^ 5]-^- #^(CLK)3f ^o]^ 3R V * 5fe DLL #§}(fclk_dll, rclk.dll) 

7] ^) 31*1^ *)H DLL°fl 7Mfs]- ^-g-*>7l] £)&4. DLL^l 7}^ SLEL^ 

^ ^ ^-f ^1^ 5+°.MH ^#*Rr *1<3%=-|- 37fl 7>^ 7^0 £ ^ HHj-^. Lflofl - 

#^<2} ^^> 7 > fojf ^ t}^ DLL 9] ^ 2.= ol4. 

<27> £ 2^r 7>^2j- = # tb #Hfl7l^oH rtfs. DDR SDRAM ^ ^liEj *H DLL^l 

<28> £ 2^1 DDR SDRAM^ *lH DLL^r, ^1 ^ A2 <$^ BW31, 32), 

*Hl, *I12 ^ *fl3 *1<£ 51-^(34, 35, 36), *fll ^ *fl2 DLL H.eMbK37, 38 ), s.^ 
(39) ^71 £ 1<H1 5*1^ c^aj. DLL-4 7}^. 

<29> ^Ef ^l^^>7l *fll * *fl2 fl>£ W1JH7K40, 44)1- ^l^Kr 

31, *fll 3R V WllH7l(40)^ #71 £ 1^ 3^ tilJH7l(20)^] #-§-*}ir 7l§ 

(ref)^ £^(39)3 #3(fb_dm)* ^3°-^. , *fl2 wl m7l (44)tt *1 
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1020030034168 #^ 2003/7/1 

<3 2.1(39)^1 #^(fb_dm)^r a]#(n Xjnit_delay) ?]tz ^l<£^f 

(43)3 #3 #^(fbclk_dly)4 7]§ #^(ref)# ^ilS ^tf. ^71^, 'N'^r 2 <>1# 
3 °<M 'unit_delay'^ eKl(34, 35, 36)^ #o] ^ 7) 

^r, 'N ^init.delay'fe N7fl3 #3 

ZL^JL, efl^l^Bi ^H7l(41)^r *fll u]iH7l(40)3 #^( pd i)^ ^ 2 ^ 

ti]iIL7l(41)3 #^(ac_enz)* ^^^.S *H , 4=1 HB 31*1^(42)^ 4=|1B *1H^1 
S(SR, SL)-& ^^^.S 

£ 3£r #7] i 2^ DLL 3 ^ ^5L°]i^, 3-7} &^X\ 7)^ #^(ref) 

-4 2*1(39)3 #^ #3(fb_dm)3 ^^>(Td)7> ^^^-(43)^] 3*}- *1<3 *m(N x 
unit.delay)^.^ Hcfig *fll ^ ^2 wl5E7l(40, 44)3 2--r- ^^11 S-f 

» ^^JL, *]2 3# tiliH7l(44)3 #^o] 7>^S}- 2.= *1<>)H1- A]^(ac_enz)7V <>H1 

3<H 3 SB Efl^l^El *)H7l(41)^r 4i H.H 31*1^(42)7} 7>#Sj- 2JE1!- 

^]1 ^ ^12 3# Hi 5171 (40, 44)^ 7)^S\- °J ^ #°\) °±7}$_ Alio] 
B}ol^l o\)7.)^r tll^H 0 d^^°fl ^l7>^ ^1^3 <$#o] 7l§^-ofl 017].^ Ajifi] 3^ 

^S, 7>^Sj- ^-f , 71^ #&)(ref)^ *l<g S.<i(39)3 #^ 

#^(fb_dm)3 3^*Hr Td-(N Xani t_delay)S #<H# °H , ^^>7> *1<£^ 

(43 HI 3t!r *1#(N Xinit.delay)^ 3.^ 7>^sf ££ oioflolf ^li( a c_enz) 
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1020030034168 %:% QA- 2003/7/1 

7} °HMlr =M CfAl 7>#^ S.£L# ^o]ji t fl^>7> ^l^-^(43)ofl o]*V 

*1#(N Hinit_delay)ii4 ^-tf^ 7>#5}- S.JE. <eHl ^11- ^]Jl(ac_enz)7> c^olM-H- 
<X 7>^5|- S.=# XI l ifltf Hi 'jil 71(40) #^(pdl)4| Sltb 

(unit.delay^ XH)7> ^^1^. 

<34> H^C-fl, ^-71^ #2fl7l^Sl Jg-XIfe Xl 1 Sf\ # V]M7] (40)^1 7l§T=H SlT^fe 

71^ #^(ref)^-5. ^ #3}(rclk) =l =l%o] 1/MS. ^> 

<35> o}7.]B$ xl 1 «1 5171(40)51 ^^-5. #^-1: AV-g-^>7fl S]^ SB#<>1 -g- 

tcj-sf c^fi) 7H Efolnj fl-^ (timing spec.H ^S.^}^ ^^5. ^3<>IM ^ £ 

<36> ^7)4 ^-o. ^1^^ *fl^^>7l #^o]^ '7>^ S.JEL* ^Hl*V efl^i 

ei xH ^lS^^-H'^ 7i^# xi^v h> ^^qtq-ttflth^ XI 

2002-66443^(2002^ 10€ 31«3)]. 
<37> £ 4^ cflfVn]^- XI 2002-66443^^1 7>^S|- ££f ^«1*V DDR SDRAM 

al efl^l^El XH DLL^l 1-^- 4ol^^.^o]4. 

< 38 > £ 41- efl^l^El XH DLL^r XI 1 ^ XI 2 #§1 <im H| 3^(51, 52)5.-^-^1 

(/OK)* h^b^H ■¥■ ^ #^(/CLK)s) el-ol^i 6)|^ <2]«- #^(CLK)^1 

HI ^71^ vfl^ #e?(fclk)-i- ^«H, X12 #§1 HW52)^r 3 s]^ #^(CLK) 
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1020030034168 #^ 2003/7/1 

# 4^44, *<T4^ #§1(CLK)4 44^1 6\}*]6\] ^71^ xfl^- #^(rclk)^r ^H>4 

244 DDR SDRAM4 314^4 X|<X DLL^:, ^ #^(fclk)# 4fe XU 

43 43(54)4, 4-^ #^(rclk)^r Xl2 43 43(55)4, XI 1 £ XI 2 

4343(54, 55)^1 43^-i: £3*M 4=1 £B 314^4(62)4, 432^*1 XI 1 4 

3 ef < ?l(54)^| #^(fclk_dl)^r DLL M(fclt-dll)* ^44 4tb XI 1 DLL 

2 444(57)4, 4324*1 XI 2 43 43(55)4 #^(rclk_dl)^r ^-f-SH DLL #^ 
(rclk_dll)-i- ^44 4^ XI 2 DLL = 444(58)4. XI 2 43 43(55)4 
(rclk_dl)* "^25. 44 ^Xl ^ ciHEi 43 ^44 4 

$ 4<3 2*1(59)4, 43 2<S(59)4 €^(fb_fm)-§- N >toit_delay^ 4 34 44 4 

43-f(63)4, 4-^ #^(rclk)4 43 2-1(59)4 #3(fb_fm)4 fl^-g- «1 JH^>^1 
^tl XU 4# 424(60)4, 4^ #^(rclk)4 43^(63)4 (fbclk_dly)4 4^" 

# tilJ247l 4tb XI 2 4# 424(64)4, XI 1 g XI 2 4# 424(60, 64)4 #^(pdl, 
pd2)X| -g-#44 7 }^4 2.2=* 7^ ^« 334* 4444 4ft 22 

^^(65)4, XI l 4# 424(60)4 #^(pdi)4 22 ^^(65)4 #^X1 -§-#44 
3=H 314^4(62)4 4}HB 2 = # XH44 4 th 314^4 XH^(61)1- ^ 

#4 5. 4X) 244 314^4 XH DLL ^8: ^ 7fl4 4# 4 514 (60, 64)# =-JL 91 

4. XU £ *il2 4# 4271 a.^- 4 §^0.3. Mi^f #^(rcik)* 43 £24, XU 
4tf 4244 3^#Xl^r 43 2^(59)4 #3(fb_dm)4, XI 2 4^ 42714 ^im^} 
43^(63)4 #3(fbclk_dly)4 °J344. 4*£th 44 ^4 4 3-^(63)^ N x 

37-11 



1020030034168 2003/7/1 
unit.delay 1 ?]:^ *1<2^# 7}*}^ w>, unit_delayfe 2^1(54, 55)-g- °l^Rr 

<4i> S*V, eflxl^Ei *1H DLL-^ DLL M# ^#71 ^tb #3 i^.^^ ifljp. 

#^(rclk) *}*fl« A>-g-^ji 

<42> <fl# WI577K6O, 64) # ^1 tilH7K60)^r ^3 #^(rclk)3f 

*1<S 5L*t(59)3 #^(fb_dm)^ HlS*>^ <^^g- ^*S*H, ^12 3# tilJH7l(64) 

tt ^7fl5] *1<£ S^I(59)^ #^(fb_dm).5l S)^o] e^<y(54, 4^1^" N x 

unit.delay^ \+ vfl«- #^(rclk)4 #7fl» ^<^7> 

<43> o] ^ al5L7l(60, 64)3 ^lJL(pdl, pd2)-& SLB. ^^(65)7> <y §j ^-o> . 

7>4^ ££f ^H^dl A>-g-^cf. d>o^ ^oj s.ig(59)^ #^(fb_dm)3 ^ 

^ #3(rclk)iL4 SUK^, P dl7> feslefl^ iiL-f), ^fl3 *l<a S.K59) 

3 #^(fb_dm)-g: N >finit_delay^ ^1^^?] *1<3^(63)3 #3 (fbclk_dly)3 3K> ^ 
*1 ^ #^(rclk)^.4 5^ ^^(^, pd27> tes^lfi S-f )e^, *1<£ 5^1(54, 

55HH N7fl^l ^ *1<£ >inV# *}<g,g- 7>*>cle)-£. xl<^ 5.^(59)^ #*Kfb_dm)£r 
^ #^(rclk)i4 3H>°1 ^oj-g. ^p]^ ^o]cf. #, afli ^ ^12 3}^ ^ 

3271(60, 54)3 #3(pdl, pd2)ol 5.^- feSl^HO ^-Mtt S£ ^-^(65)3 # 

33*1 7>#3* 2.= ^5. ^l^(accel_end)7> feslefl^ S.-f7> t|)4?*IH 7^5}- S.= 

* 71 4=|H.JE ell^l^Ei ^(1^^.(61)<>1| <y7>s>7ll SH, elH^ 

-¥-(61)^1^1^ 7>^5]- ^l^^lS(accel-shift)# <?l°iH-& 
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1020030034168 #^ 2003/7/1 

9j BKK54, 55H1 <a^s)fe ^ #^(rclk)^- N7fl^ ^o} ^o^n}^ 3 *| 

^3 SMI ^t}-. 

<44> 3E. 5^ ^-71 £ 4^1 31*1^ *]H DLL^l -g-*}- a}-^* H^^i^. 

<45> sfl*]^ DLL<*IH ^gul^M^ 3.^(59)^ <M(fb_dm)£l 3^5. 

S. 3.*}%. 51-0133 ofl*l7> ^ iOAoj vfl«- #^(rclk)^ ^tlS. °fl 

^l^ll- 5^1 71^ ^*S*M1 €4. 

< 46 > £ 5=. %2iis}i£, 3^7) *1?J S.<t(59)5l #^(fb_dm)4 *1 (63) 2} %% 

(fbclk_dly)5l eH^ ofl^o^ vflJf #§l(rclk)^ e]-^^ *f{x]2Lt\- ^ oj 7] nfl 

S-^l 7}^s\- 3-— 7} «yoflol-M- 5lc}(accel_end7> feE)efl^ 7>^5}- JE-JEL-I- ^ *r 

*3*M1 3^ *1°J ^^(54, 55HH ^ #^(rclk)* N ^it.delay^ d| ^ 

*H *M1 3 Ml, S)^ 7 >#5|- 5LB- ^ 5^(59)0} # 

^(fb_dm)^ e}ol^i ofl*l<3j o^Kg. 7 ^^ £ c ^ ^ xl<2Jf(63)2l ^ 

(fbclk_dly)^ El-ol^ ofl^l^ ^-o^^ ^ ^ £1 £o} ofloflA^ i«]o} 7 ^s). 

2.= ^*)- <*7>] *1?J 21(59)21 ^^(fb_dm)3f ^<gw.(63)5l #^ (fbclk_dly)^l 

el-o]^ o^^-ol 2-^ ^ #^(rclk)^l <gx\ <&7] tffl^- 

ofl 7fl#*lH 7}4fS\- SHf ^*M1 El^t-H, o] 5 j wj-Al o_j£_ 3«i2l 7>^S)- 221- ^ 
M *1<3 2^(59)21 #^(fb_dm) * ^1^^(63)^1 #^ (fbclk_dly)^l ^ 
#^(rclk)^l ^#-§- Him sfl j^g s.K59)^ #^(fb_dm)^ °M*1 ^Jf 

(rclk)^l ^1^4 o^l^, oj-o_ s !«| c| 7>^ 221- ?§-^}?d ^9] t)<£ 

(59)21 #^(fb_dm)2l ^^V«. ojl^*]- ^lol^-(63)2l #^(fbclk_dly)2l fltf^ tfl^- 
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1020030034168 #^ 2003/7/1 

(rclk)£) ^#iLt} ^^Tfl 3.^ 7>#s}- 2. = ^ <*|7H #^<>) W( aC cel_end 

<47> ^ S-JEL -g-*}" A>o]oll^ Q A]7j. #^0] ^^d] , ZL ^ 

M(rclk)°l *1<3 BK1(54, 55)^8: ^-4*Kr =1 2-€(59)^r 7] 

£ H #^1 ^1^(63)^- ^112 tilJH7l(64)# Tl^m 2.-E- ^- 

(tTA)i^ ^o>^j-cf. -l o]^ i«|o] 7>^fS)- 2.JE.7} ^S)^ *1<3 5^-01(54, 55HH 
*1<3 ^4-*! ^ *1<2 3-1(59), ^1^(63), *fl2 fl-* ^15171(64)1- 7\ 

*H m ^ *fl2 wl 517] (60, 64)S] #^(pdl, pd2)£] ^l-Tfi <S3HH *V ^ 

el] 7^3- H.H.* Tfl^fl^ ^ *| o}^ ^l«flo> § ^Sflo) ^71 ufl£- 

°m. °1 7Hr2|- S.= ofl <S]*(H Aflf-Tfl ^Aj-o] ti>^ A] Jr 

1- 7>x1ji ^ *fl2 «llil7l(60, 64HH «1 jus] pdiji]- P d27> ^Jrl-^^^l %*} 

7} «fl^l 2.^o] ^7> 
<48> s. 6-^ ^>7l 5. 55] 4]HH 31*1^(62) ^ ^]2 x]<g 5}<?1(55)£] S|S 

< 49 > £ 4=1 HH eflx]^E](62)fe zjzj- s] ^ (reset )^r(^]£l^ 

^#^<a-(Q) ^ ^-#^^(Qb)^r 7>7]^ cf^s] efl*l(- ( Ln~Ln+7, •••)« tb^ 

, Z]- sfl*]^ Efl^lit^- ^^*>7] ^, 2]]*RH1 ^ ^EB ^t $-S.*}7} 

EE 31*1^. ^]o]«.(6i)s^-E.-1 ^ *IH^!JUSR, SL)°14. zl5]ji, N( 

^7HH±r - 3 ' CLS. 7]-^f-)7H ^ ^o]^l efl*]o] #^^o] i^^l- ^-«fl ^ 
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1020030034168 #^ 2003/7/1 

7>^3f 4=1 *fl<H4!:£(accel-shiftW4.' 
<so> atb, 4=1 HB 31*1^(62)^- sl-q-^l ^I(UDC)# -S^^M A A 

*H ifl-«-*Hr 4^4 TllolBl- ^Hl*Vcf. ofl^tfl, n «i^ i^>> 7l]olH(N0Rl)^ n-1 

Efl^l(£Al^l Q-£r)o) Jf#5)(Qb)4 n+l«i^ efl^l^E^ ^#^(Q)# QnSLS. *V 

4. 

<5i> *V^ j ^2 ^(55)^r ^"71 icO> TflolHCNOR)^ ^^^^S. *>JL, -Lfl 

-f #^(rclk)# B}<a^ cf^S] ^B. TllolB(NANDl)^-, Tfl e ( N AND1) z}- 

^ #^-§- €4^Rr 4=7^ ^ *1<2 iS(UDC)* ^tiltVcf. 4 #3 ^(UDC)^ 

7flolE( NAND2 )^- ( ^*i^(VDD)* «}uL, 7HolB(NAND2)3l 

Ef^^AS sr}^ ^ 7flolB(NAND)l- ^wltl-^-. 
<52> o.S, m 4<?l(54)2l ^£ oj^ ^^^>Jl^ ^2 *]<a 

4<?1(55)4 ^4 ^*>4. 
<53> o]S}, <#7] £ 6°fl ^4^. #5^1 #3s}£-4. 

<54> ^o] 2,71 5}- 5]^ 4=1 314^(62)4 4 Bfl^] 7 > ^7lSHg4. 

<55> ojc^A^ DLL°1 ^7l ^aj-g; ^11 ^ ^12 ^ t>l:0Z7l(60, 64)5] 

(pdl, pd2H 44 s.— ^^(65)^r 7>^4 f^jL ^ls(accel_end)l- ^HIV^ 
^Hl" A l ^ 4^r4 = » ^« 33 £14 5. = !- f^Kn 2. = # 

Sl^l* ^ 7}4-s[ SL^- ^S. ^S(accel_end)7> <y*lMl- sH 4^ 
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3.B.7} m «lH7l(60)s] #3(pdlHl -S^SH 41 tfx]^ 

(61)0(1*1 #3 *1H^!Jl(SR, SL)# ^ £Hf ^l^W. 

<56> 5fl*l^(62)^ 4^ k4 TflolH # <^ *>u}^ #^^>.# ^eleflf 

°1.3. tH^ zi ^ ^ TllolBl- ^ ^ #^(rclk)^r ?)JL, 

sfl# \ES. TflojH^ #^^ofl- o^s} ^ x]<£ >i(UDC)^ #^S r 7ll £4. 
*1<3 il(UDCH ^33. vflJf #^(rclk)ol Ti^l^ ^ *l<g €(UDC)Sl 4-7} 
4. 

<57> eflxl^ ^H-^(61)S1 # SRCshift rights Hfl*l^ #^3b§- °13-*} 

^ efl*H SlW-efe ^H^l^H, SLCshift left)£r efl^l^l #3#-§: °l£-*r 

<*1^ efl*H ^Sj-aJ-fe ^IHaIx^H, 7>^s|- 4) EB *1H*]J> (accel -shift efl*l 
51 ^tAS N7fl^ ^o^SHf Hfl^Hl ^^l-eHr ^H^lJlolcf. oimm, ^ 

*fl s7fl ^ *l<g iS(UDC)# 7i*l t]l«- #^( rc lk)ol #^£1ji 5£fe 7>^ 

*>^, SR ^1^171- M *^5)-£l^ ^ #^(rclk)ol 71^1^ *1<£ i£!(UDC)Sl 4^ 

s-l7fl7> € SL ^1^7} ^ #3(rclk)°l 71^1^ ^ *1<3 

€(UDC)£] ^ttt s+l7l]7> ^ 7}4-s\- ^HAl^(accel-shift)7l- *V «i 

#@UrclkH 71^1^ #3 x]<3 ^(UDC)^l 4^ s+N7fl7> € ?H4. 

<58> ^7l^ £ l£r H.JE. ^^-^-(65)^ ^ ^Solc]-. 

<59> IS. 1] 



accel_end 


pdl 


P d2 


°|*t pd2 


tf-g- accel_end 


1 


don't care 


1 


0 


0 


1 


don ' t care 


1 


0 


don't care 


1 


0 


1 


0 


anything else(& reset value) 


0 
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<eo> <#7] 3. 1* #S*>^, 7>^SJ- 2.= ^!Jl(accel_end)^ ^7}^ '0'9m, 7} 

^rs)- 2.= #S ^lJL(accel_end)7> 'O'^^r 7 >^s|- 2.2-I- ^ ^ 

*]*>jl, 7>#Sj- 22 ^lS(accel_end)7> 'l'^nfl^- ifljf (rclk)4 *1<S S. 1 ! 
(59)^ #3(fb_dmH ^2 7\t?\$\z\*\ 7\^ 3-EL7} #S^-g- 7>^ 

2.= ^lJl(accel_end)^| ^7}&o] <0'o)e.S. 2~7)*\]^ 7>^ 2.21- 

<6i> 7V^5l- £E ^5. ^ls(accel_end)7V 'l'^ttfl^ pd i, pd 2, pd 2 & 

#31 t^-g- 7}4=^ 2.2 ^(accel.end)^ 'l'°l €4. 

<62> cf-g-o.^., ^*fl 7>^5)- 2..E. ^ ^l^l(accel_end)7|- 'O'^nfl^ pdl, pd2, o]^ 

Pd2 3H <^ ^-f7]- M-e^-tII €4. 

<63> i 7a^ pdH 'O'^lJl pd27> 'l'«y ^4-^ 4^25>1, 7}4t$. 227} a] 

^5. M-Efl4^ ^-i- LfEHfljL o] ^JjL, pd2 o] ^3) &o] tf£- 

7>^S1- 2.1= ^15l(accel_end)^ 'l'^H, 7}^ 2.JE17} ^S.%^r 

< 64 > £ 7bfe pd27> T^jI o]^ pd 27> '0'^ ^ 25>|, k«i*il 7}^ 2.£ 

*4 T^l ^4 k+l<d*fl 7^5)- 2= ^4 M-^Jl k#*fl 7HrS|- 

22 ^ ^Efl7l- pdl ^ pd27> 2.^- '0'* q-EHU *l<3-?-(63)^ #^ 

(fbclk_dly)5l 5}-ol^ oil^^ #^(rclk)5l s^o]^ ofl*jo] ^^>7> 3]-^ 
^-o. 7 ].^14. o] ;g °- o.^ k+l#*fl 7}4=-$\- 2= ^ 3^ 3.^(59)0] ^ 

^(fb_dm)^ fl-S-^r k*l*fl 7>^5l- 2.2 ^ ^ x]<£«-( 63 )o} (fbclk_dly)^ ^ 
4 £°}°1f tb4. ^-^M", ^12 3^ alJE7l(64)^ #t£6\) wfl^s} *l<a-^(63)^ ^^(N 
>toit_delay)4 ^(54, 55HH^ N7fl^ ^ ^(UDC)ol 7>^^ ^l<g^ofl^ 
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*l>*flSH-«r *>ol7> <r 91^-. =L o}o.^ zj-z]-o] #^ 

S.^)o] v\^7\ ^^-o]cf. tc}-^, k+l<£*1) 7}4^s\- 3.E. ^ ^) *]<£¥-(63)2) ^ 
(fbclk_dly)£r 2.^1(59)^ #^ (fb_dm)ol ifl^- #^(rclk)^ 3^*1 

£r ^-f7> *r $XSLV\, o]B\i& ^-oofl cfl^£ 2JEL7} f^-g- afltHS. 

m^^fl # ^ W(#7l £ 7a^ 7Wib £ 7b^ ^-fl- & 

-§-). ZL^JE-S, k«l*11 7Hf5}- S.£L ^ pd2(ol^ pd2)7> 'O'^lJl, k+l^^fl 7>#s}- 

S.^ ^ P d27> 'l'o] 7}4=-$\- 3.B. ^S. ^^(accel_end)^ 'VS. #^ 

7>^5|- _2.= 7 r 

<65> ZL^JI, ^1 ofl>^| <a^-^l ^^MItt 7\^t$[ 3.B. ^3. ^lJL(accel_end)7} 

<0'o) s\o] 5LB. ^7)s\- *\°\}5L o]6\) ^^tf. 

<66> ^ ( ^lsq- ^-o] pd2 ^ oj^i ^-Efl# Z\-<*-5}7] ^^Htt S.JEL ^^-^-(65)^ P d2 

3.IL ^-^(65)^ 7}-#S)- ^S. ^IJUaccel.end) efl*l# ^lsfl^ *Vtf. 

<67> £ g^r -SM £ 4^ *]<3-*fK63)^ ^^(N >toit_delay)* ^*Kr 'N'S^ 

<68> ^5fl7l^oflA^ -g-^sl #^o] o>vi free-running)^ #^-8: 

A}-g-<Brl.<*| 7>^S1- ^ £3=1- ^^^>J1 ol7l 1 tCK n>t} Tfl^lH e^o^l ofl7s)7r 

^"STi #<>IH 7>#^ 5LJEL# ^tfl^. sf^fl^ tt^. *1 

^(63)^ ^l<a^(N >6nit_delayH EfTjlo.^. §fe s]^ ^ 
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^sHr(tCK.min)3 tiH^Hl Sfl^SRr &J±4 EL7\] -Mfe 2.= *fl 

^^OlS 1-^^ 7>^§f £E ^jL(accel_end)7> '0'°) fi.H 

1- ^r3)*Kr ^7}- SZ^. 4*1 ^Sfl, x]<3 5.1(59)3 #^(fb_dm)3 E}-^ 

<«7} vfl^f #^(rclk)^ fe^iM *}°] ^7fl^>ji, *l<3-*jK63)3 #^ 

(fbclk_dly)3 4°^ o)]7) 7 } #^( rc lk)^ ^e^lf S-f ^<H*H ^*fl^ 

(fb_dm)4 *l<g«-( 63 )oi #^(fbclk_dly). eM^ <«7} vfl^- #^(rclk)^ <£^r 

€ ^Sflt *W ^ 5^*1 4^ ^ 5^-0]^ oflxl7> ^ vflJjL 

(rclk)^ cfs. feejeflig ^o] ^ tflofl ^^1* tiling}- s)-^ *r &7l afl^-o] 

4. 4^1, ^-g-^^- 'N'^ «^Tr ^1^^(63)^1 ^l^CN Xinit.delayH E}7jl o.^ 
*>ir 3|tfl ^ ^s)-^ ti>^7Hl/2HCK,min)^.4 ^ fJJfl i-HH ^*H<>> *Vcf. 
<69> ^mcfl , E^-^lo.^ s}^ ^rfl ^ ^^7} 333MHz ^JKtCK.min-Sns), *1 

€(UDC)^ *1<S&°] 150ps2}51 7Mis}T£, *}7]°] ^«Hbi iol ^^sicf. 

<?o> l] l/2>Sns > N >150ps 

<7i> 4eH, N < 10°|£Hb i^-^cf. 

<$o) ^4 ^b^oH ^ <£o) 'N >toit_delay'S -H^^H, ^tfl ^ ^sHMj 

ein ^tt°-sL ^ »m &&4. 
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<73> -g.#3 o_s_ i ^ ^^7} i£o_i£ DLL Ir^HH ^l^l^ 6 ) *Vtt x)<£*& q ] 

^, =L°\) tEfe} ^1^^^ 2^ ^^Cf. ^Efl7l#Sl 3)cfl ^ ^Hj- 

< 74 > ^, Al^Eflo] 7^ 4 ^^>^ 7^ JL^Jl} tilefl DLL ^^r *1<£ 

^c»l ^^U-ofls ^ N^AS 7>^2}- ^*}7l nfi£-ofl 

<75> M. Aj-^ ^ ^efl7l#^ ^^1^-1- *fl^^>7l ?A°-5i, ^3" 

^4^ofl X]<&JL$ ^iTi^ xfoli- 7fl^^ ^ 7}^ ^wl*V efl^l^E^ 

<76> ^-71^ 7]#^ SfT^ll- ^ i5\7\ ^ ^*$*\ <£ 4^^, 7>#2)- = # 

*1<3 H# ^1*}^ *1<S <#7] *1<S ef^^- *4t!- ^ *J*fl # 

^ 7$S_2] *V<$-&}7) *1<£ 2.^; -^71 *1<£ 2.^ Aljr^- 

^lTi^ ^1^^7171 ^tb *1<S ^"71 £1^1 #^ Al^sf Aj- 7 ] tfl-^ 

o^Kg. aliil^7l ^11 3# ^-7] ^#3] #^ A]^ » 
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e}o] ^Kg. ^t!: *)l2 #7l afll ^ ^2 3^ tilJH 4^£] # 

^ AlJrofl -§-#*M 7>^Sf #*3/^# cr|«.-. ^^^>7l ^ H.— ^ 4^; ^ 

71 ^1 ^ ^ HI 4^ ^ #7l J2.JE. ^ 4^2} #3 a) ^ofl -§-#3H 4=1 EflHE 
aJJ:, 4=1 EE *]JL, 7>^S}- 4=1 EH ^IJLI- #^s>7l ^ 4=1 =S 31*1^ 

5JEL ^ 71^^ t^H 4^; ^ #7l 4=1 EH ell*!^ 4^ #^ ^ a^j 7}^ 

a- ^ *1<3^ *)H 4^1 -§-#*H ^-71 7i<g e}oi^ *i ^H*>7l 3tb 

4=1 EB Sfl7l^Bl# ^til^Kr Efl7l^E^ ^l^H^^£7f *H^t}. 

£ DLL^l 7>^5^ 3.= ^ 7l<^^ 'N Xinit.delay'^l NlM- £)tfl -g-^ 

^SHMl ^ Jl^Al^ A>-g-*}7l ^JL ^ ^4^1 A>-g-tl-4. ^, 

^.^AHl^ 71^ 7>^ SJELS} 71^^ ^7} A] ? 1 Jl, JL^s}- ^Al 

^lfe #^ 7}4j^ ^ ^ff #<U4. °1 7^ Si- ^^-O]^ 

4 7>^5}- A>ol^ 7]$] ^^iD} 7 }^S[ 5LJE.2] 7] 

^ ^ ^^Hr* <^7]1 ZLofl rfl-g-^ N^M- ^SRr7} °}z\} t ^l^cfl ^71 

^1 ti_V£*ll nflS-B] dtl7>^ ^-f^TZ ^sHrS>}- ^7fl7> 5U^r 7>i 3HE}Al 

(CAS Latency), fi£ 31*1^ ^ cq^^s. oj^-^Tg ^tf. 

°1*>, ^°1 ^ 7l#^HA^ -f-Aj-^ ^ ^ >7> ^. ^ o. ^.rf -g-o] 

*>7fl ^a]^- 4^ 9l5i^ f>}7) ^ ^4 w>^t!: ^^Hll- ^7^7] S. *Vcf. 
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<79> s_ 9^ a. <^ ^Al^ofl 4= 7 >^s}- 2 = # ^HltV eil^&j afl<H DLL^ 1- 

<so> 2 91- ^S*}^, -g- ^Al^ofl ^ 7V#Sj- 2.= !- 31*1 ^E) ^flcH DLL^ ^> 

7l £ 4<H1 2A]£ ^2fl7l^4 ?\*\ -B-^tt 7>^Cf. OfSfA^ £_ 5 ofl ^ ^- 7 ) £ 4 

<8i> ^ ^Al^ofl 43 7 ]-^2). s_^M. ^L ti ]^- eil^^E^ ^1<>| DLL^ <#7] 2 4^1 

T^-i- 2^- ^ ^A^r ^5:(freq_infoH -§-#*H 22^H 

efl^l^ (62)51 ^ ^SE^-g. aflo^l 7Hr5}- 2.= ^ ^1^^ afl^JfL 

(66)1- 3 ^wRltf. 

<82> 7 }^5)- 2 = #Jfl *1<3^= ^H^(66)^ 7>^sl- 22^ ^ a e 31*1 ie] (62) ^ ^ 

^ 4l£Sf 'N >toit_delay'^ S^Hir <^^§- *14. ^, *^HH n^-s^ 

<83> o]^, £ ^X\o$\o\] 4s 221- ^wl*V 31*1^ *fl<H DLL 21 

<84> £ rcf^. 7V^^ 2=1- ^HlfV eflxl^Ei *IH DLL^ ^ ^^Hr 

4^ N&-g- 2:*i*Hr ^<5>iL^ #7] 2 42] ^ 7 )^o\] ^ 

DLL^ ^3}- ^<a^>4. °l*HH^r 22 ^ ^1^^ *lH^-(66)£] ^ 

<85> *d^tb IS]- ^-ol ^tfl ^ ^3^^ 71^25. N&2S 7>#5)- 22 
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711 3# £#^r 4 5U4. *V4, ^HHHfe ^ ^4^ 3Ji ^12- 

(freq_info)« 0 l-g-*H NSJt-i- S^^ASM) 7^4 S.2o(M4 4=1 SB 314^4(62)4 
^HH^-g- *H44 ^ oicf. a, -t-g- ^4 -^-ofl^ 7U, ^ ^4 

^MHMMfe N^-fr ^#iLJL*] ^4 ^4^7V 44 4 4^ 4<3 ^ 44-§- ^ ^§ 
4iL«" ^ $14. 

<86> oj^Bj -g^ ^4^ofl 44 Cf^. N ^ *II»*H 4"8-*r*r ^-f , 44 ^44 1^ 

4714 24 4444 4°14. 



<87> [^4^ 2] 1/2 HCK, current > N >unit_delay 

5U44, ^44 ^4 t4^t4 * ^4(tCK, current)^ 1/24 *fl4*Hr &J±4 
'N Xonit.delay' &4 4£- 4-8: W*rfe N3Jt°14 44 &o}^ sj-g-o] s}tf. 
<89> ■ ^ ^4^7} 44^°fl 44 tCK, current ^ 33 4<34 7Hr4 3.1= 

s. ^-4* *114 4*l>n €4. 444, N&4 ?144 44 7}^ 4 s.;ei44 

4 44 44^°1 7144 ^ *4 ^4^M14 4<?t ^ 44°1 !:444 44. 

<90> ^VaQ, ^flo} ^.^ 44471 4tr -§-4 ^4^r 3iL 4^(freq_info)^ 

4*114 ^4 ^4^4 ^34 7>4^ °J^it 4-S-44 44, 7^4 2.^ #4 

444 ^14-^(66)^ ^-4 ^4^r 4^. 45:(freq_inio)4 4-§^Hr N&4 4^.# 7>4 
-n $Z^4 
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<9i> %- 7 )*\ «VS.^ ^lS.&l ^^Hr 3jiL 4lJL(freq_info)S 

*}7l 7>^i sJM^KCAS latency, COM- 5.-^ ol-g-*}^ 

<92> . o.^ ; ^ eflol^Al^ oj-g-^ ^^-1- ^^*V4. 

<93> 5.^3 0.3.. tiV£^l ^}<2] ^ ^^7> ^ ^-Mfe 

< 94 > ^ eflol^Al(CL)7l- 2, 3, 47} ^fl^Jl zj- CL^H] tfl-g-sKr ^3*}^ ^7} 

<95> CL = 2 : 100MHz- 200MHz 

<96> CL = 3 : 200MHz ~300MHz 

<97> CL = 4 : 300MHz ~400MHz 

<98> ofl331, CLo] 2<il ^tfl ^4^7} 200MHz(tCK,current=5nsHs.S., 

°1* #71 2*1] ^-g-*>^ N < 12.57} ^rf. z>£ ^ o.S. CL°) 3<£ <*l)^ N < 

8.25, CL°1 4«a N < 6.257} ^cf. o] nfl , zf a^tfl ^4 ^3}^ 

fl* 7}^o) ^>7l nfl-g^, CL°] 2^1 ^°flxr 125. ^l^^Jl, CL*1 3*1 3 

-Mfe 8, CL°1 491 3-f°l)*r N^-i- ^T.flS] ^ ^t^I tr}e} 

7>^^o.S. *fl^*H 7}#3} 3.3= «- ^sj^ ^ 5£t}. 
<99> 5.1= HW^Bl M)^^ °]&is}±r ^^t-Vrf. 
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<ioo> O.S., ^Hl^ ^12- Si ^tiV^o] 2.= ^. a. 

— 31*1 ^7} ^Afl*Hr31, o] Efl^^o)]A^ ^fl A>-g-£]^l ^ ^ til HI- °}-%-0>\^ 

<ioi> efl^^E^oflA-] A9»i3l- A10*H Sfl^Kr ¥ ^*>7l ^ 

3, *\-%-H>}5l, A9 ^ A1<H tflth ^5S^ <>1-Hfl2}- ^-cfji 7>^t!-4. 

<102> A10, A9 = W : N = 12 

<103> A10, A9 - '01' : N = 8 

<104> A10, A9 = '10' : N = 6 

<105> hK£*H ^12^ 4:^^ MRSCmode register set) ^^5. A10 

^ A9°ll ^ ^-f ^ <g> ;Wt 4^tr ^ -g-^r* *1 ?1 Til sq^ DLL 7>#S)- 2.= 

^l^i A10, A9S] 2ti]H &H1 cfl-§-*Rr N^tlS ^ 5£i=t. ofl^cfl, ^ ^4 

Efl*HH^ A10, A9* 'OO'iLS. ^*KH, 7H> ^ ^SK= cfl^^^- 

A10, A9# '10* 7 r £3°-S. 
<106> ^g, 3HH^r 12, 8, 6^ ^7}7| ^^-3. 7}&is}^ 7>^^^^, 

7>^Al7l7l ^sflA^ 3]*l^Ei(62Hl y}<^}7l Jfltr -£313 

<107> o^HH ^^tr tir^f ^- ^-i- ^-§-^ SLELoflA^ ^l<g^ 

#4. - ojcf. 
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*}^Sr ^ MH*| <^e] ^ ^ 

<i09> o)m^i), &<k& ^HH*m ^ #3(CLK)^ ej-oi^i ofl^^ ^ 7 ]^ ifljf 

(rclk)* ^^S. A}-g-*}^ ^^|^ ^S>£o.Lh «- #^(CLK)^ 

#^ ^l^l^l ^71^ xfl^f #^(fclk)* #^ A>-g-*>^ ^^-o\}5L ^-g-^cf. 

<no> SEtl:, €#t!r ^HHHtt DDR SDRAM^ *1H DLL-§- ^BflS ^^^V 

53^, ^"^^ efl^Ei DLL^ ^ ^7l^i ^£^1 nfla^q- 7 )E(- ^7l^i 

<111> JE^-, ^^*V ^Al^ol]A^ *l<g-^2] ^1^^4 7>^^- 3-S.ol) ^Sfl *]<g 

-tf <£)sfl 3H.*H=- 7j<g e}«?I^ x]<£^o] ^o^w-o| ^l^^-i- ^f>}x) ^ 

<112> ^ ^ i-^oflAi DLLS1 *1<3 JL^ Al^>o] ^7}*}±r 

y o^l^: =t= Stl*.^, <y*}<^ 7.1 <£ J1P§ A}7^ 7^ <^*}7fl ^1*H DLL^l -g^ 
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[^T 1 * 1] 

7>#^- H.JE.# ^HltV efl^Ei *H ^^^^aoll olc^, 
#7l *1<£ eK!^ #71 ifl-^- f?j T^j-^ 

7l ^ *1<3 s.'g; 

#7l ^1^ 2.<t^l #3 ^}3L# ^ ^R>^ ^1^^17171 ^ Xl^ 

#7} *1<S ^ AjJlfil- ^>7l ^Jf W^z) 31 ## wlJa*l-7l *U 31 # 

wlJi 

#71 ^l<a #3 #JLfif #71 ifl^f #^^1 ^tf-g. tilJ57^7l ^tt ^12 3# 

#7l afll ^ *fl2 fl# tilJH ^cffil AlJiofl -§-#*H 7 >^S1- 3.2= 5} 

^Jf* ^*}7l 51= ^ 

#7l *fll 31 # tilm ^t* ^ #7l ^ ^r^Sl #^ AlJioll -g-^H 4)he 

#3:, ^11B 7j-#S|- 4=1 #^*>7l 3ltb 4=1=2= 31*]^ 

^^1 ^ 7H-S}- 5LJE.oflA^ ^ S ^^>7l 7>^5|- 

si= ^ *i<s^ ^ 

#7l 4=1 efl^liEl ^1<H ^=VS1 #^ ^ #7] 7>^ 2.= #31 ^l^^t 

-§-#*H #7l *1<£ e^-ol^ *\<&i&& ^iH*>7l 3RV 4)3E2= 
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2] 

^71 ^ ^J±^ 7>i eflol^Ajo] ^ s.^ O.S *}*r B^l^Ei *|H 

3] 

XU1M1 5A°H, 
^liEi XH ^Ji^-f-H. 

Xll%Hl $1°]*], 

5] 
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51— £3 <t&£t, 

^K 1 s->^ efl^l^E^ *IH ^Jl^H. 
6] 

— *1H ^l^s^^H. 

13 T 1 * 7] 

^112%H1 5a<>H, 

#7} *1<£ ^#2) *1 ^"71 ^ *1<£ *£°) *1<^^ Sfl^Rr 3* 

[^t 1 * 8] 

^71 X1<S ^1^^ #71 vflJjS- #^S1 ^r^K^ 'JHMiH} ^ ^-g- JL^ 

o.^ ^ 31*1 ^1^3.^^-H. 
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IS. 11 
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[If- 2] 
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